Differential effects of central ghrelin on fatty acid metabolism in hypothalamic ventral medial and arcuate nuclei.
Fatty acid metabolism is an important pathway involved in the hypothalamus-mediated control of food intake. Previous studies using whole hypothalamic tissue lysates have shown that fatty acid metabolism plays a key role in ghrelin's effect on feeding. Here, we report site-specific effects of central ghrelin on fatty acid metabolism in two critical hypothalamic nuclei, the ventral medial nucleus (VMN) and the arcuate nucleus (Arc). Intracerebroventricular administration of ghrelin to rats activates AMP-activated protein kinase in both the VMN and the Arc, while ghrelin treatment has a site-specific effect on fatty acid metabolic pathways in these two nuclei. In the VMN, central ghrelin increases the phosphorylation level of ACC, indicating the decrease in activity, and decreases the level of malonyl-CoA (the product of ACC). Malonyl-CoA is an inhibitor of carnitine palmitoyltransferase-1 (CPT-1) that is a key enzyme in mitochondrial fatty acid oxidation. Consistent with this action of malonyl-CoA on CPT-1, central ghrelin treatment increases the activity of CPT-1 in the VMN. In contrast, in the Arc, neither malonyl-CoA level nor CPT-1 activity is affected following central ghrelin. Taken together, our data suggest ghrelin exerts differential effects on fatty acid metabolic pathways in the VMN and the Arc.